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Abstract

Introduction: Implantation of a permanent cardiac pacemaker (PPM) improves recipients’ quality of life (QoL). However, psychiatric
disturbance may adversely affect QoL and undermine clinical outcomes.

Aim: To explore impact of anxiety and depression on QoL of PPM recipients.

Materials and methods: A hundred and fifty PPM recipients were enrolled. Data collection was performed by completing the
Hospital Anxiety and Depression Scale (HADS) and the SF-36 Health Survey (SF-36). Demographic characteristics were also included.
The statistical significance level was p<0.05.

Results: Almost a quarter of the patients experienced anxiety (25.3%) and depression (26.0%). In terms of QoL, patients showed mod-
erate to high levels in social functionality, energy/fatigue, emotional well-being and pain (median: 50, 60, 72, and 67.5, respectively)
and poor levels in physical functioning, physical role and emotional role (medians: 22, 0, and 0 respectively). In addition, patients had
moderate levels of general health (median 48.5). All QoL subscales were negatively associated with anxiety and depression of patients
on a univariate level (p<0.05). Regarding demographic variables affecting QoL, age was statistically significantly associated with physical
role (p=0.025), emotional role (p=0.005), social functioning (p=0.033), and pain (p=0.018). Furthermore, physical role was statistically
significantly associated with number of children (p=0.024), emotional role with education level (p=0.011), social functioning with fam-
ily status (p=0.018), and general health with residency (p=0.006).

Conclusions: Demographic characteristics and anxiety/depression are related with QoL. A better understanding of these associations
may help clinicians in planning rational and cost-effective interventions.
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INTRODUCTION

During recent decades, implantation rates of permanent
cardiac pacemakers (PPMs) have increased dramatically
mainly due to improvements in diagnosis of cardiac diseas-
es"? and progress in pacing technology.’

According to estimates, over one million PPMs are im-
planted globally every year?, out of which 250000 are im-

planted in the United States alone.” In 2011, average implan-
tation rate in Europe was 938 devices per million inhabitants
while in Greece, it was 629 per million inhabitants.?
Implantation rates are increasing markedly with advanc-
ing age. More in detail, 70%-80% of all PPMs are implant-
ed in individuals aged more than 65 years while incidence
rates for men exceed those for women.® Demand of pacing
therapy is anticipated to double within 25 years in accor-
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dance with population aging and differing etiologies of car-
diac arrhythmias.®

This electronic device improves patients’ quality of life
(QoL) up to one year post implantation.”® QoL reflects
patients’ perspective”” thus providing information along-
side with the traditional physiologic measurements of
health status.!? Furthermore, QoL is not only a key element
to achieve patient-centred approach but also stimulates cli-
nicians’ awareness of patient concerns. Moreover, QoL is
acknowledged as a valuable tool to recognize effectiveness
of pacing therapy on patients’ daily functioning.® Needless
to say, QoL has become more valued than extending life
under limited or disabled conditions.”

According to guidelines, monitoring of recipients is sug-
gested in periods between 3 and 12 months post implan-
tation.” Each follow up visit includes assessment of device
function and cardiovascular events, as well as evaluation of
patients’ physical status.® Therefore, the time of scheduled
follow-up is the most suitable to explore QoL.?

Anxiety and depression is not uncommon for PPM pa-
tients. Several factors may trigger this emotional burden
such as fear of device malfunction or dependency on health
professionals, necessary modifications in lifestyle, limita-
tions in daily activities, physical discomfort or technical
issues including battery depletion.>!! Additionally, anxi-
ety and depression contribute to low treatment adherence,
lead to unhealthy life style'? and provoke feelings of lack of
control of the management of the disease!!. Also may cause
physiological changes in platelet function or blood coagu-
lation and autonomic disbalance, thus deteriorating the al-
ready established cardiac disease.!! Last but not least, though
patients perceive implantation as an extension of their life,!!
the life-saving device demands psychosocial adaptation.

Therefore, this psychiatric disturbance exerts a nega-
tive influence on patients’ QoL. Deeper insights are need-
ed to comprehensively elucidate the impact of anxiety and
depression on QoL of PPM patients.

AIM

Hence, the aim of this cross-sectional study was to explore
the impact of anxiety and depression on QoL of PPM recip-
ients, as well as the demographic characteristics associated
with QoL.

MATERIALS AND METHODS

Study population

In the present study, we enrolled 150 outpatients with a
PPM.

The present study was cross-sectional and the method
of sampling was a convenience one. Data were collected in
the outpatient department of a public hospital that patients

visited for scheduled follow-up.

Criteria for inclusion in the study were: a) implantation
of a pacemaker, b) the ability to write and read the Greek
language fluently, and c) adequate follow-up.

The excluded patients were the ones: a) who did not un-
derstand the scale sequence, b) who were speech, hearing
or mentally impaired, and ¢) who had an additive disease
or did not wish to participate in the study.

Ethical considerations

Written informed consents for participation were obtained
from all patients after providing explanation about the
study purpose. Participation was on a voluntary basis and
anonymity was preserved. Furthermore, all participants
were informed of their rights to refuse or to discontinue
their participation, according to the ethical standards of the
Helsinki Declaration of 1983.

Procedure

The PPM patients that agreed to participate in the study
were invited to a private room to guarantee their privacy.
The process of filling out the questionnaires lasted between
15 and 30 min and took place after patients had completed
their follow-up in the outpatient clinic.

Data collection

Data were collected by completion of the following scales:
I) The Hospital Anxiety and Depression Scale (HADS), and
II) The Short Form (36) Health Survey (SF-36). Data for
each patient also included demographic characteristics.

Measurement of anxiety — depression

To evaluate depression and anxiety, we used “The Hospital
Anxiety and Depression Scale (HADS)” which was pro-
posed in 1983 by Zigmond AS and Snaith RP.!? The scale
consists of 14 questions that evaluate how patients felt
during the previous week. Patients were able to answer ev-
ery question in a 4-point Likert scale from 0-3. Seven out
of 14 questions evaluate the level of depression and the rest
seven — the anxiety level. Scores attributed to questions are
summed separately for anxiety and depression, leading to
two scores with a range of 0 to 21. Higher scores indicate
higher levels of anxiety and depression.'? HADs has been
tested for its validity and reliability by Michopoulos et al.!?

Measurement of QoL

The “SF-36 Health Survey (SF-36)” scale was used to as-
sess patients’ QoL. The SF-36 assesses physical and mental
health of QoL. In detail, it consists of 36 questions com-
prising 8 dimensions: physical functioning, role-phys-
ical, emotional role, energy/fatigue, emotional well be-
ing, social functioning, physical pain, and general health.
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Respondents answer the questions on Likert-type scales.
The scores assigned to the questions are summed up sep-
arately for the questions that evaluate the 8 dimensions.
Higher scores indicate better QoL.!*

Statistical analysis

Categorical data are presented with absolute and relative
frequencies (%), while continuous data are presented with
median and interquartile range since they did not follow
the normal distribution (tested with Kolmogorov-Smirnov
criterion and graphically with Q-Qplots and Histograms).
Non-parametric Mann-Whitney and Kruskal-Wallis tests
were used to test for the association between patients’ QoL
and characteristics as well as their anxiety and depression.
In addition, multiple linear regression analysis was per-
formed to estimate the effect of anxiety/depression and
patient’s characteristics on their QoL. Results are present-
ed as P regression coefficients and 95% confidence interval
(95% CI). The observed level of 5% was considered statis-
tically significant. All statistical analyses were performed
with SPSS version 22 (SPSS Inc, Chicago, IL, USA).

RESULTS

Sample description

According to the descriptive analysis, men accounted for
the 68.7% of participants. Also, 70% of the samples were

Table 1. Sample description (n=150)

Quality of Life of Pacemaker Patients

over 60 years of age, 72.7% were married, and 22.7% had
primary education. The majority of the sample (60.7%)
were retired, were living in Attica (58%), and had two chil-
dren (52.7%) (Table 1).

Levels of anxiety/depression

Results revealed that 25.3% of participants had anxiety
(n=38) (score >8) while 26% had depression (n=39) (score
>8). Cronbach’s alpha coefficients were above 0.7 indicating
high reliability.

Levels of patients' QoL

Table 2 presents results regarding QoL. Patients showed
moderate to high levels of QoL in social functionality, en-
ergy/fatigue, emotional well-being, and physical pain (me-
dian: 50, 60, 72, and 67.5, respectively) while they showed
poor levels in physical functioning, role physical and role
emotional (medians: 22, 0 and 0, respectively). In addition,
patients had moderate levels of general health (median 48.5).

Factors affecting patient's QoL

Tables 3-5 presents the association between patient’s char-
acteristics and QoL. Regarding physical functioning (Table
3), it was not found to be statistically significantly associat-
ed with any characteristic. Regarding role physical (Table
3), it was statistically significantly associated with age and
number of children. Specifically, patients younger than 50
years old had better role physical than older patients and

n (%) n (%)
Gender Job
Male 103 (68.7%) Unemployed 3 (2.0%)
Female 47 (31.3%) Public servant 12 (8.0%)
Age (years) Private employee 15 (10.0%)
30-40 5(3.3%) Freelancer 12 (8.0%)
41-50 15 (10.0%) Household 17 (11.3%)
51-60 25 (16.7%) Pensioner 91 (60.7%)
61-70 68 (45.3%) Residency
71-80 37 (24.7%) Attica 87 (58.0%)
Family Status County capital 29 (19.3%)
Married 109 (72.7%) Small city 13 (8.7%)
Single 16 (10.7%) Rural area 21 (14.0%)
Divorced 11 (7.3%) No of children
Widowed 12 (8.0%) None 16 (10.7%)
Living together 2 (1.3%) One 31 (20.7%)
Education Two 79 (52.7%)
Primary 34 (22.7%) More than two 24 (16.0%)
Secondary 58 (38.7%)
University 53 (35.3%)
MSc PhD 5 (3.3%)
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Table 2. Levels of patient’s QoL (N=150)

Median (IQR)

Physical Functioning (range: 0-100)
Role physical (range: 0-100)

Role emotional (range: 0-100)
Energy/fatigue (range: 0-100)
Emotional well-being (range: 0-100)

Social functioning (range: 0-100)

Pain (range: 0-100)

General health (range: 0-100)

22 (16-27)
0 (0-75)
0(0-100)
60 (45-70)
72 (52-84)
50 (50-87.5)
67.5 (45-90)
48.5 (35-65)

IQR: Interquartile range

those with two or more children. Regarding role emotional
(Table 3), it was statistically significantly associated with
age and education. Specifically, patients younger than 50
years old had better role emotional than older patients.
Similarly, patients with secondary education had better
emotional role.

Regarding energy/fatigue (Table 4), it was not found to
be statistically significantly associated with any character-
istic. Regarding emotional well-being (Table 4), it was not
found to be statistically significantly associated with any
characteristic. Regarding social functioning (Table 4), it
was statistically significantly associated with age and family
status. Specifically, patients younger than 50 years old and

Table 3. Association between patient’s characteristics and QoL in dimensions: physical functioning, role physical, role emotional

Physical functioning Role physical Role emotional
Median Median Median
(IQR) P (IQR) P (IQR) P
Gender 0.382 0.576 0.405
Male 21 (11-26) 0 (0-75) 0 (0-100)
Female 22 (10-30) 0 (0-100) 0 (0-100)
Age, years 0.135 0.025 0.005
<50 25.5 (16-27.5) 87.5 (0-100) 100 (50-100)
51-60 26 (17-27) 0 (0-50) 0 (0-67)
61-70 21 (11-26) 0 (0-87.5) 0 (0-100)
71-80 20 (6-28) 0 (0-50) 0 (0-33)
Family Status 0.283 0.309 0.491
Married / Living together 21 (11-27) 0 (0-100) 0 (0-100)
Single 23.5(21-26.5) 0 (0-100) 0 (0-100)
Divorced / Widowed 22 (15-27) 0 (0-50) 0 (0-67)
Education 0.827 0.060 0.011
Primary 20 (14-28) 0 (0-50) 0(0-33)
Secondary 21 (15-26) 37.5 (0-100) 50 (0-100)
University 21.5 (10-28) 0 (0-75) 0 (0-100)
Job 0.728 0.441 0.565
Employee 20 (10-26) 0 (0-100) 33 (0-100)
Household / Unemployed 22.5(15-28.5) 0 (0-75) 0 (0-100)
Pensioner 21 (14-27) 0 (0-75) 0 (0-100)
Residency 0.679 0.076 0.309
Attica 21 (10-26) 25 (0-100) 0 (0-100)
County capital 23 (15-28) 0 (0-75) 0 (0-67)
Small city / Rural area 19 (15-27) 0 (0-25) 0 (0-67)
No of children 0.531 0.024 0.145
None 23.5 (21-26) 0 (0-100) 0 (0-100)
One 20 (15-28) 0 (0-0) 0 (0-33)
Two 21 (10-27) 25 (0-100) 33 (0-100)
More than two 21.5 (14-26) 25 (0-75) 0 (0-100)
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the married ones had better social functioning.

Regarding pain (Table 5), it was found to be statistically
significantly associated with age. More specifically, patients
aged under 50 had better QoL. Regarding general health
(Table 5), it was statistically significantly associated with
residency. Specifically, patients living in Attica had better
general health.

Association between anxiety/depression
and QoL

Table 6 presents the association between patient’s anxiety/
depression and QoL on a univariate level. All subscales of
QoL were significantly associated with anxiety of patients
(p<0.05).

Quality of Life of Pacemaker Patients

Patients with anxiety had lower scores, thus meaning
worse QoL in all subscales. Similarly, depression was sig-
nificantly associated with QoL apart from physical func-
tioning and role physical. Patients with depression had
lower scores thus meaning worse QoL in the remaining
subscales.

Effect of characteristics and anxiety/
depression on QoL

Multiple linear regression analysis was performed with de-
pendent variables the subscales of patient’s QoL in order to
estimate the effect of patient characteristics and their anxi-
ety/depression (independent factors). Tables 7-9 show that
after controlling for patient’s characteristics, anxiety did

Table 4. Association between patient’s characteristics and QoL in dimensions: energy/fatigue, emotional well-being, social functioning

Energy/Fatigue Emotional well-Being Social Functioning
Median Median Median
(IQR) P (IQR) P (IQR) P
Gender 0.283 0.091 0.523
Male 60 (35-70) 68 (48-84) 50 (37.5-100)
Female 55 (35-65) 64 (36-76) 50 (37.5-87.5)
Age 0.287 0.724 0.033
<50 60 (47.5-70) 70 (52-80) 87.5 (68.75-100)
51-60 60 (45-75) 68 (64-76) 50 (37.5-75)
61-70 60 (35-70) 64 (44-76) 50 (31.25-100)
71-80 50 (30-65) 68 (40-84) 50 (25-75)
Family Status 0.219 0.743 0.008
Married / Living together 60 (45-70) 68 (48-80) 62.5 (50-100)
Single 60 (32.5-72.5) 68 (42-78) 62.5 (18.75-87.5)
Divorced / Widowed 55 (25-65) 60 (40-84) 50 (12.5-75)
Education 0.067 0.055 0.523
Primary 50 (20-65) 56 (40-76) 50 (37.5-75)
Secondary 60 (40-70) 66 (40-84) 75 (25-100)
University 60 (50-70) 68 (52-84) 50 (37.5-87.5)
Job 0.065 0.320 0.831
Employee 65 (45-75) 68 (56-80) 75 (37.5-87.5)
Household / Unemployed 52.5(37.5-62.5) 64 (44-78) 75 (50-75)
Pensioner 55 (30-70) 64 (40-80) 50 (25-100)
Residency 0.765 0.477 0.220
Attica 60 (45-70) 68 (48-84) 75 (37.5-100)
County capital 60 (30-70) 64 (40-76) 50 (25-75)
Small city / Rural area 57.5 (30-70) 64 (44-80) 50 (25-87.5)
No of children 0.345 0.872 0.584
None 70 (40-80) 68 (42-78) 50 (18.75-93.75)
One 55 (30-65) 68 (40-84) 50 (25-87.5)
Two 60 (40-70) 64 (48-84) 50 (37.5-100)
More than two 55 (40-67.5) 72 (56-76) 68.75 (50-100)
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Table 5. Association between patient’s characteristics and QoL in pain and general health dimensions

Pain General Health
Median Median
(IQR) P (IQR) P
Gender 0.882 0.648
Male 67.5(32.5-100) 50 (32-65)
Female 67.5 (32.5-100) 50 (30-65)
Age, years 0.018 0.514
<50 100 (67.5-100) 51 (28.5-70)
51-60 57.5 (45-67.5) 45 (40-65)
61-70 67.5(32.5-100) 55 (35-65)
71-80 45 (22.5-100) 45 (20-62)
Family Status 0.137 0.343
Married / Living together 67.5 (32.5-100) 50 (30-65)
Single 67.5 (45-100) 55 (45-67.5)
Divorced / Widowed 45 (22.5-77.5) 42 (20-55)
Education 0.346 0.324
Primary 57.5(35-77.5) 42.5 (27-60)
Secondary 57.5 (32.5-100) 55 (35-65)
University 77.5 (45-100) 50 (35-70)
Job 0.596 0.179
Employee 67.5 (45-100) 55 (40-70)
Household / Unemployed 67.5 (40-77.5) 42.5 (30-55)
Pensioner 67.5 (32.5-100) 50 (30-65)
Residency 0.367 0.006
Attica 77.5 (35-100) 55 (35-70)
County capital 57.5 (32.5-77.5) 40 (27-45)
Small city / Rural area 57.5(32.5-77.5) 51 (30-65)
No of children 0.455 0.484
None 67.5 (50-100) 53.5 (45-67.5)
One 57.5(32.5-77.5) 45 (30-55)
Two 67.5 (32.5-100) 55 (30-70)
More than two 57.5 (22.5-88.75) 42.5 (32.5-65)
Table 6. Association between patient’s anxiety/depression and QoL
Anxiety Depression
No Yes No Yes
Median (IQR) Median (IQR) P Median (IQR) Median (IQR) P
Physical functioning 22.5 (15.5-28) 13 (5-21) 0.001 21 (14-27) 21 (5-26) 0.474
Role physical 12.5 (0-100) 0 (0-50) 0.045 0 (0-100) 0 (0-50) 0.060
Role emotional 17 (0-100) 0 (0-33) 0.043 33 (0-100) 0 (0-33) 0.037
Energy/fatigue 60 (50-72.5) 37.5 (20-60) 0.001 60 (50-75) 35 (20-55) 0.001
Emotional well-being 72 (56-84) 46 (36-64) 0.001 72 (56-84) 40 (32-64) 0.001
Social functioning 75 (50-100) 25 (12.5-50) 0.001 75 (50-100) 25 (12.5-50) 0.001
Pain 70 (45-100) 27.5 (10-77.5) 0.001 70 (45-100) 45 (12.5-77.5) 0.001
General health 50 (35-70) 45 (15-55) 0.007 55 (40-70) 30 (15-55) 0.001
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Table 7. Impact of patient’s characteristics and anxiety/depression on QoL in dimensions of physical functioning, role physical, and

role emotional

Physical functioning Role physical Role emotional

B coeff B coeff B coeff

(95% CI) P (95% CI) P (95% CI) P
Age
<50 - Reference Reference
51-60 - -22.8 (-47.3,1.7) 0.068 -32.5 (-58.1,-6.9) 0.013
61-70 - -26.6 (-46.7,-6.5) 0.010 -25.9 (-46.8,-5.0) 0.015
71-80 - -34.4 (-56.9,-12.0)  0.003 -37.6 (-60.5,-14.8)  0.001
Education
Primary - - Reference
Secondary - - 25.4 (7.3,43.5) 0.006
University - - 14.4 (-3.8,32.6) 0.120
No of children
None - Reference -
One - 8.0(-32.9,168)  0.523 -
Two - 16.0 (-5.9,38.0) 0.151 ;
More than two - 19.5 (-6.5,45.5) 0.140 -
Anxiety
No Reference Reference Reference
Yes 82(-12.3,-4.1)  0.001 1103 (-26.45.7)  0.206 14.4(-34.2,53)  0.151
Depression
No - - Reference
Yes . . 5.1(-245,14.3)  0.604

not affect role physical, role emotional, energy/fatigue, and
general health (confounding effect). Similarly, depression
did not affect role emotional and pain.

Regarding the rest subscales, patients with anxiety had
8.2 points worse physical functioning (95% CI: -12.3, -4.1,
p=0.001), 10.4 points worse emotional well-being (95%
CL -17.7, -3.1, p=0.006), 17 points worse social function-
ing (95% CI: -28.4, -5.6, p=0.004) and 16.9 points worse
pain (95% CI: -30.4, -3.4, p=0.015). Similarly patients with
depression had 22.8 points worse energy/fatigue (95% CI:
-31.2, -14.4, p=0.001), 15 points worse emotional well-be-
ing (95% CI: -22.3, -7.8, p=0.001), 15 points worse social
functioning (95% CI: -26.5, -3.5, p=0.011), and 9.6 points
worse general health (95% CI: -17.7, -1.6, p=0.019).

DISCUSSION

According to the results of the present study, patients
showed moderate to high levels of QoL in social functional-
ity, energy/fatigue, emotional well-being, and pain whereas
poor levels in physical functioning, role physical and emo-
tional. In addition, patients had moderate levels of gener-
al health. Barros et al.,” who explored 107 clinically stable
patients (aged 69.3+12.6, 49.5% female) with an implan-
tation time span of 3 up to 12 months showed the lowest

SE-36 scores in physical aspects, and the highest ones in so-
cial aspects. Similarly, a prior study conducted by Oliveira
et al.,'> who explored 139 clinically stable recipients (aged
59+14, 60.4% female) indicated the decline in functional
class as the strongest determinant of low QoL. Moreover,
improvements in all SF-36 domains, were observed at 3 and
12 months among 720 recipients of leadless device (aged
76+11 years, 41% female).'® A relevant research demon-
strated QoL improvements in 75% of recipients but 40%
expressed worries about the device.!”

Noteworthy, a great effort is noticed globally to improve
all domains in QoL through incorporating measurements
pre- and post-implantation in order to evaluate effective-
ness of therapy. Furthermore, scheduled follow-up (face-
to-face visits) in cardiology departments is prerequisite to
maintain QoL and preferred by the majority of patients
(83%).17 Meanwhile, the alternative method of remote
monitoring may increase QoL six months post implanta-
tion.!® In contemporary times, remote follow-up among
PPM patients is a cost-effective option which doesn’t de-
mand attendance to cardiology services. From patients’
perspective, communicating with clinicians from home is
acknowledged as a safe and convenient approach, thus in-
directly improving QoL."*

Results revealed that almost a quarter of participants
had anxiety (25.3%) and depression (26.0%). A relevant
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Table 8. Impact of patient’s characteristics and anxiety/depression on QoL in dimensions of energy/fatigue, emotional well-being, and

social functioning

Energy/Fatigue Emotional well-being Social functioning

B coeff B coeff B coeff

(95% CI) P (95% CI) P (95% CI) P
Age, years
<50 - - Reference
51-60 - - -18.3 (-34.6,-1.9) 0.029
61-70 - - -15.7 (-28.4,-3.0) 0.016
71-80 - - -25.0 (-39.3,-10.7)  0.001
Family Status
Married / Living together - - Reference
Single - - -8.3(-21.8,5.2) 0.225
Divorced / Widowed - - -2.5(-14.3,9.4) 0.682
Ancxiety
No Reference Reference Reference
Yes -4.1 (-12.4,4.2) 0.328 -10.4 (-17.7,-3.1) 0.006 -17.0 (-28.4,-5.6) 0.004
Depression
No Reference Reference Reference
Yes -22.8 (-31.2,-14.4) 0.001 -15.0 (-22.3,-7.8) 0.001 -15.0 (-26.5,-3.5) 0.011

Table 9. Impact of patient’s characteristics and anxiety/depression on QoL in dimensions of pain and general health

Pain General Health
B coeff B coeff
(95% CI) P (95% CI) 4
Age, years
<50 Reference -
51-60 -9.1 (-28.7,10.6) 0.364 -
61-70 -11.3 (-26.3,3.7) 0.138 -
71-80 -21.0 (-37.3,-4.6) 0.012 -
Residency
Attica - Reference
County capital - -7.7 (-16.9,1.6) 0.103
Small city / Rural area - -2.9(-11.2,5.4) 0.490
Anxiety
No Reference Reference
Yes 16.9 (-30.4,-3.4) 0.015 4.0 (-13.8,5.7) 0.413
Depression
No Reference Reference
Yes -2.5(-16.1,11.1) 0.720 -9.6 (-17.7,-1.6) 0.019

recent study among 250 PPM recipients (median 71 years)
showed that 27.2% and 14% experienced high levels of anx-
iety and depression, respectively. The same researchers also
showed that 69.6% of participants described themselves as
anxious while 19.6% and 23.2% reported that they expe-
rienced severe anxiety about device functioning and heart

rate disorder, respectively.? Psychiatric disturbance does
not seem to be a recent issue in pacing therapy. A prior
study showed that 19.1% (n=16) among 84 recipients had
a psychiatric diagnosis. The most frequent diagnoses were
adjustment disorder (5.9%) and major depressive episode
(4.7%).2!
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At the other end of the spectrum, implantation is a chal-
lenge for patients with mental illness. Depression is not an
absolute contraindication to permanent cardiac pacing.
Furthermore, the implanted device has beneficial effects
on chronic bradycardia, which is associated with depres-
sion but follow-up and monitoring are needed. Strikingly,
suicide attempts by intentionally removing the pacemaker
system are rare, but they have adverse clinical outcomes.??

Apart from physical functioning and role physical in de-
pression, all remaining QoL subscales were associated with
anxiety and depression. The potential influence of anxiety
and depression on QoL is a notable aspect in the field of
PPM. Interestingly, psychiatric comorbidity exerts a neg-
ative influence on recovery or elevates the risk of future
cardiovascular events, which in turn affect QoL. A three
month cardiac rehabilitation program significantly im-
proves the triad: anxiety, depression, QoL in patients with
various cardiac pathology, including implantation.??

Another possible explanation for low QoL among
PPM recipients who experience psychiatric disturbance is
through indirect pathways, such as fatigue. For example, re-
cipients with high levels of anxiety and depression feel more
fatigue,? while those who don't experience QoL improve-
ment after implantation, also report high levels of fatigue!.

Therefore, QoL measurement is beneficial when includ-
ing both cardiovascular and psychological assessment.
This approach helps clinicians who specialize in the field
of cardiology to gain deeper understanding of the patients’
needs.!%24% QoL before implantation is significantly low-
er compared to the general population.?® Thus health care
professionals are aware to take care of an already “vulnera-
ble” population in terms of QoL.

In terms of demographic characteristics, results showed
better QoL in physical and emotional role, social func-
tioning, and in pain among participants younger than 50
years old. Possibly, the concept of QoL in younger age is
more closely related to autonomy and independence than
to the presence of disease. Minimization of the interval
between the time of diagnosis (indication for pacing ther-
apy) and implantation procedure might be a predictor for
better QoL.%”

However, as the age is advancing, the QoL is worsen-
ing in terms of functional capacity. Notably, QoL measure-
ment among the elderly is not always attainable due to their
diminished life expectancy and comorbidities.” Interesting-
ly, age as a non-modifiable factor, which is inversely related
to QoL, must be considered when implementing individu-
alized interventions.” However, patients in a waiting list for
implantation are usually older than other comorbidity such
as epilepsy or diabetes mellitus. 2°

Regarding the other demographic characteristics re-
lated to QoL, results showed better physical role among
patients having two or more children and better social
functioning in married patients. This encouraging find-
ing is largely attributed to support within family which is
an already known area among cardiac patients.”’** Con-
trariwise, patients without a partner display low QoL in
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the SF-36 mental component.'® Family members, especial-
ly spouses, are the first to notice worsening of symptoms
and generally provide a context of support in several dai-
ly aspects or practical issues. Also, family members may
share common cultural background, which means appre-
ciation of patients’ deeper perceptions while adherence to
treatment is higher in patients from cohesive families.?
Notably, the more the support, the less the anxiety among
cardiac patients.°

Study Limitations

Some limitations of the study must be acknowledged.
First, convenience sampling is one of the limitations be-
cause this method is not representative of all PPM patients
in Greece. Furthermore, there was no longitudinal de-
sign with follow-up data on the same patients that might
permit evaluation of possible changes in all dimensions
(anxiety, depression and QoL). It would be interesting to
monitor anxiety, depression, and QoL before implanta-
tion and 12 or 24 months after baseline. The sample size
was relatively small although significant associations were
observed. Future research might involve a larger sample
size. Self-report questionnaires are not considered pre-
cise to make a diagnosis of anxiety, depression but they
are only additive to psychiatric evaluation. The strengths
of the study include the use of widespread instruments,
which may permit comparisons among cardiac popula-
tions across the world.

CONCLUSIONS

According to the present results, almost a quarter of pa-
tients experienced anxiety and depression while poor QoL
was found in physical functioning, role physical and emo-
tional. Additionally, anxiety and depression were associat-
ed with QoL.

These results demonstrate the necessity to identify and
treat the psychiatric disturbance and are also raising the is-
sue of routine psychiatric evaluation before and after pace-
maker implantation.

In clinical practice, QoL measurement can be useful for
monitoring progress, and measuring clinical outcomes.

From a practical perspective, the present knowledge
may help clinicians to provide a better and research-based
care for this steadily increasing population.

Having as ultimate goal to improve QoL, then further
studies need to research more on anxiety and depression
and to examine ways to minimize this burden using a lon-
gitudinal design whereby patients are followed.

Funding

This research received no specific grant from any funding
agency in the public, commercial or not-for-profit sectors.

Folia Medica | 2022 | Vol. 64 | No. 1

125



M. Polikandrioti

Conflict of Interest

The author declares no conflict of interest.

Ethical approval

The study was approved by the Medical Research Ethics
Committee of the hospital.

Research involving human
participants

All procedures performed in the studies involving human
participants were in accordance with the ethical standards
of the institutional and/or national research committee and
with the 1964 Helsinki declaration and its later amend-
ments or comparable ethical standards.

REFERENCES

1. Polikandrioti M, Tzirogiannis K, Zyga S, et al. Assessment of fatigue
in patients with a permanent cardiac pacemaker: prevalence and as-
sociated factors. Arch Med Sci Atheroscler Dis 2018; 3:e166-e173.

2. Polikandrioti M, Tzirogiannis K, Zyga S, et al. Effect of anxiety and
depression on the fatigue of patients with a permanent pacemaker.
Arch Med Sci Atheroscler Dis 2018; 3:e8—el7.

3. Sideris S, Archontakis S, Dilaveris P, et al. Leadless cardiac pacemak-
ers: current status of a modern approach in pacing. Hellenic J Cardiol
2017; 58(6):403-10.

4. Bhatia N, El-Chami M. Leadless pacemakers: a contemporary review.
] Geriatr Cardiol 2018; 15(4):249-53.

5. Bernard ML. Pacing without wires: leadless cardiac pacing. Ochsner
] 2016; 16(3):238-42.

6. Bradshaw PJ, Stobie P, Knuiman MW, et al. Trends in the incidence
and prevalence of cardiac pacemaker insertions in an ageing popula-
tion. Open Heart 2014; 1(1):e000177.

7. Barros RT, Carvalho SM, Silva MA, et al. Evaluation of patients’ qual-
ity of life aspects after cardiac pacemaker implantation. Rev Bras Cir
Cardiovasc 2014; 29(1):37-44.

8. Udo EO, van Hemel NM, Zuithoff NP, et al. Long term quality-of-life
in patients with bradycardia pacemaker implantation. Int J Cardiol
2013;168(3):2159-63.

9. Lopez-Villegas A, Catalan-Matamoros D, Lopez-Liria R, et al. Health-
related quality of life on tele-monitoring for users with pacemakers
6 months after implant: the NORDLAND study, a randomized trial.
BMC Geriatr 2018; 18(1):223.

10. Hand C. Measuring health-related quality of life in adults with chron-
ic conditions in primary care settings: Critical review of concepts and
3 tools. Can Fam Physician 2016; 62(7):e375-83.

11. Figueroa C, Alcocer L, Ramos B. Psychological intervention to mod-
ify anxiety, depression and quality of life in patients with an implant-
able pacemaker. Psychology 2016; 7:374-81.

12. Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand 1983; 67:361-70.

13.

14.
15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

28.

29.

30.

Michopoulos I, Douzenis A, Kalkavoura C, et al. Hospital anxiety
and depression scale (HADs): validation in a Greek general hospital
sample. Ann Gen Psychiatry 2008; 7:4.

Ware JE. SE-36 Health Survey update. Spine 2000; 25(24):3130-9.
Oliveira BG, Velasquez-Melendez G, Rincon LG, et al. Health-related
quality of life in Brazilian pacemaker patients. Pacing Clin Electro-
physiol 2008; 31(9):1178-83.

Tjong FVY, Beurskens NEG, de Groot JR, et al. Health-related quality
of life impact of a transcatheter pacing system. ] Cardiovasc Electro-
physiol 2018; 29(12):1697-704.

Haugaa KH, Potpara TS, Boveda S, et al. Patients’ knowledge and atti-
tudes regarding living with implantable electronic devices: results of a
multicentre, multinational patient survey conducted by the European
Heart Rhythm Association. Europace 2018; 20(2):386-91.
Comoretto RI, Facchin D, Ghidina M, et al. Remote control improves
quality of life in elderly pacemaker patients versus standard ambula-
tory-based follow-up. J Eval Clin Pract 2017; 23(4):681-9.
Catalan-Matamoros D, Lopez-Villegas A, Lappegard KT, et al. As-
sessing communication during remote follow-up of users with pace-
makers in Norway: The NORDLAND study, a randomized trial. Int J
Environ Res Public Health 2020; 17(20):7678.

Catalan-Matamoros D, Lopez-Villegas A, Tore-Lappegard K, et al.
Patients’ experiences of remote communication after pacemaker im-
plant: The NORDLAND study. PLoS One 2019; 14(6):e0218521.
Aydemir O, Ozmen E, Kiiey L, et al. Psychiatric morbidity and de-
pressive symptomatology in patients with permanent pacemakers.
Pacing Clin Electrophysiol 1997; 20(6):1628-32.

Che X, Abdelwahed YS, Wang X, et al. Pacemaker implantation in
patients with major depression, should it be of concern? A case report
and literature review. BMC Cardiovasc Disord 2020;20(1):279.

Rosic D, Krstacic G, Krstacic A, et al. The role of ambulatory cardiac
rehabilitation in improvement of quality of life, anxiety, and depres-
sion. Psychiatr Danub 2020; 32(Suppl 4):496-504.

Polikandrioti M, Goudevenos J, Michalis LK, et al. Correlation be-
tween the type of acute coronary syndrome with the needs of hospi-
talized patients. Glob ] Health Sci 2015; 8(7):126-34.

Polikandrioti M, Panoutsopoulos G, Tsami A, et al. Assessment of
quality of life and anxiety in heart failure outpatients. Arch Med Sci
Atheroscler Dis 2019; 4:¢38-e46.

Martijn Van Eck JW, Van Hemel NM, Kelder JC, et al, FOLLOW-
PACE investigators. Poor health-related quality of life of patients with
indication for chronic cardiac pacemaker therapy. Pacing Clin Elec-
trophysiol 2008; 31(4):480-6.

. Rondén Garcia LM, Ramirez Navarrro JM. The impact of quality of

life on the health of older people from a multidimensional perspec-
tive. ] Aging Res 2018; 2018:4086294.

Allemann H, Stromberg A, Thylén I. Perceived social support in per-
sons with heart failure living with an implantable cardioverter defi-
brillator: a cross-sectional explorative study. ] Cardiovasc Nurs 2018;
33:E1-8.

Polikandrioti M, Kalafatakis F, Koutelekos I, et al. Fatigue in heart
failure outpatients: levels, associated factors, and the impact on qual-
ity of life. Arch Med Sci Atheroscler Dis 2019; 4:¢103-e112.

Legaki E Babatsikou E Koutis C, et al. State and trait anxiety in is-
lander cardiac patients: associated factors and the impact of perceived
social support. Arch Med Sci Atheroscler Dis 2020; 5:e85-97.

126

Folia Medica | 2022 | Vol. 64 | No. 1



Quality of Life of Pacemaker Patients

KauecTBO XM3HM NaUMEeHTOB C KapauoCTUMY/IATOPOM:
YPOBHU, CBA3aHHbIE XapaKTePUCTUKN U BIIUsIHNE
TpeBoOru n genpeccum

Mapus [lonukanppruorn
Ynuseepcumem 3anadwoti Ammuxu, Apunol, Ipeyus

Appec ans koppecnoHaeHunn: Mapus [TomikanapuoTy, YausepcureT 3anafgHoit Artuky, Adunsl, Iperys; E-mail: mpolik2006@yahoo.com

[Aara nonyyeHus: 20 susaps 2021 ¢ flata npuemkm: 15 anperns 2021 ¢ Jata nyonukaumnm: 28 ¢espas 2022

O6pasel, uTUpOBaHUA: Polikandrioti M. Quality of life of patients with cardiac pacemaker: levels, associated characteristics, and
the impact of anxiety and depression. Folia Med (Plovdiv) 2022;64(1):117-27. doi: 10.3897/folmed.64.€63234.

Pe3rome

BBefeHwe: VimmnanTanmsa NocToAHHOro anekTpokapanoctumynAaropa (II9K) ynyumraer kauecTso sxm3nu nanyentos (KXK). Opna-
KO IICHXMYECKIe PACCTPOIICTBA MOTYT HeOTarONPUATHO BIUATh Ha KA9eCTBO SKM3HMU U BAMATb HA K/IMHIYECKIIT MCXOR.

Llenb: Vsyunrs BIusHMe TPEBOIM 1 [eNPeccuy Ha KadyeCTBO SKM3HM peunmyenTos [I9K.

Matepuanb! n meToAbl: brino o6cnegoano 150 pennnuentos II9K. C60p AaHHBIX OCyLleCTBIANCA MyTéM 3amonHeHns [IIkanbt
KMHIYeckoit Tpesorn u genpeccuu (HADS) u crangapTusupoBanHoro onpocHuka SF-36. [leMorpaduyeckie XapaKTepuCTUKY TaK-
e ObIIM BKIIOUEHBI. YPOBEHb CTaTHCTIYECKOI 3HAYMMOCTH cocTaBmi p<0.05.

Pesynbrarbl: ITouTu 4eTBepTh MALMEHTOB UCIBITHIBANN TpeBOry (25.3%) n mempeccuio (26.0%). YTo KacaeTcst KadecTBa XXM3HI,
IALMeHTbl JeMOHCTPUPOBAIM YMEPEHHBIII VI BBICOKUIT YPOBEHD COLIMAIbHON (QYHKLIMOHATBHOCTY, SHEPTUM/YCTAIOCTH, SMOLIMO-
HaJIbHOTO Gmaromnonyuns u 6omu (B cpenaem 50, 60, 72 11 67.5 COOTBETCTBEHHO) U HU3KME yPOBHY (pusnyeckoit QyHKumu, GusndecKoit
POJIM ¥ 3MOLIMOHAIBHOI poyu (B CpeHeM COOTBeTCTBeHHO: 22, 0 u 0). KpoMe Toro, manmeHTsl UMeN CpefiHMe OKa3aTenu ob1ero
caMo4yBCTBUA (B cpenHeM 48.5). Bee cybmikansr KK 6bII1 OTpHLIaTEe/IbHO CBA3AHBI C TPEBOTOI M AeIIpeccuell Y MalyeHTOB Ha OfHO-
MepHOM ypoBHe (p<0.05). UTo KacaeTcs feMorpapuueckux INepeMeHHbIX, BAMAIOIMX Ha Ka4eCTBO >KVI3HHU, BO3PACT CTATUCTUYECKU
3HAYMMO CBsi3aH ¢ pusmyeckoit porbio (p=0.025), amMoLmoHanbHOI porbio (p=0.005), cormanbHbIM QyHKIMOHMpOBaHeM (p=0.033)
u 60nbio0 (p=0.018). Kpome Toro, ¢pusndeckast ponp 6blIa CTaTUCTIIECKU 3HAYMMO CBsI3aHa C KOMM4IeCTBOM geteit (p=0.024), amorin-
OHaJIbHAsI POJIb ¢ ypoBHeM obpasoBanus (p=0.011), couyanbHoe GYHKLMOHMPOBaHNME C CeMeitHbIM TooxKeHyeM (p=0.018) u ob1iee
COCTOsIHIIE 3[I0POBBSI C MECTOM >KuTeIbcTBa (p=0.006).

3ak/oueHue: JJemorpaduyeckue XapakKTepUCTUKHU 1 TPEBOTa/elpeccus CBA3aHBI C Ka4eCTBOM XM3HU. JIydlllee IOHUMaHMe STHUX
B3aMMOCBSI3€ll MOXKET IIOMOYb K/IMHNUI[MCTAM [IAHVPOBATD PallliOHAIbHbIE Y PeHTabenbHble BMEIIaTeIbCTBA.

KrnroueBble crioBa

TPEBOTa, lenpeccys, KauecTBo >xn3Hn, HADS, SF36, kapamoctumynaTop
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